. Jejunum of cat. Cocci can be seen adherent (lower section) or close to (upper right) the apical surface of jejunal villous entrocytes. Gram's stain.
. Jejunum of cat. Cocci can be seen adherent (lower section) or close to (upper right) the apical surface of jejunal villous entrocytes. Gram's stain.
A 10.5-year-old Himalayan queen was brought to a veterinarian with a 7-day history of intermittent vomiting and diarrhea. The queen had given birth 2 months earlier, and the kittens also had diarrhea. The owner reported no previous medical problem. The physical examination was otherwise normal; oral antibiotics were prescribed and the cat was released without further intervention. The cat was found dead the next morning and was brought to the diagnostic laboratory of the Faculté de Médecine Vétérinaire de l'Université de Montréal for necropsy. The body was in a relatively poor condition, and mild autolysis was present. The intestinal contents were loose and no blood was observed; the intestinal mucosa appeared normal on gross examination. The only other changes noted were mild hydropericardium along with pulmonary congestion and edema. Samples of brain, heart, lung, liver, spleen, kidney, trachea, esophagus, thyroid, bone marrow, stomach, and intestine (duodenum; anterior, mid-, and posterior jejunum; ileum; cecum; colon) were fixed in 10% buffered formalin and routinely processed for histopathology. A section of ileum was sent for aerobic culture on sheep blood and MacConkey agars.
Microscopic examination revealed the presence of numerous gram-positive cocci closely associated with the apical portion of the duodenal and jejunal villous enterocytes (Fig.  1 ). The bacteria were seen either adhering to the brush border or a few micrometers away from the mucosal surface. The latter pattern was interpreted as postmortem separation because mild-to-moderate autolysis was present. Except for postmortem alterations, no changes were noted in villous enterocyte morphology, and the villi were of normal shape and length. Inflammation was minimal, with only occasional crypts dilated by a few neutrophils. The lungs had diffuse moderate congestion and alveolar edema; a few colonies of gram-positive cocci were observed in alveoli without inflammatory cells or necrosis. The other viscera did not have significant changes.
Aerobic culture of the ileum yielded large quantities of alpha-hemolytic gram-positive cocci on blood agar. The isolate was catalase negative, was able to grow in the presence of 6.5% NaCl, and was not resistant to 0.01% tetrazolium chloride or 0.04% tellurite. Acid production was observed with mannitol and sucrose but not with sorbitol, arabinose, and raffinose. The bacterium was identified as Enterococcus faecium. Moderate numbers of Escherichia coli were also cultured from the ileum.
On the basis of these results, the diarrhea was considered to be associated with E. faecium enteropathy. The kittens were given only support treatment (oral rehydration) and recovered from diarrhea within a week. The cause of their diarrheic condition was not investigated. Diarrhea associated with enterococcal colonization of the mucosal surface of the small intestine has been reported in foals, 6 piglets, 3 rats, 2 a pup, 1 and calves. 4 In these cases, the isolates were identified as Enterococcus durans except in rats, where it was identified as Enterococcus hirae. Enterococcus faecium is a significant agent of nosocomial infection in humans and has been associated with enteric and systemic infections. 5 The significance of enteric enterococcal infections in animals is still unclear, and most authors remain cautious about its interpretation. No other cause of diarrhea has been identified in most documented cases. The pathogenesis of diarrhea associated with E. durans is unknown, but it does not seem to be associated with enterotoxin production. 6 Ultrastructural studies have shown fimbriae-like structures. 1, 3, 6 Equine iso-lates injected into porcine intestinal loops have produced a decrease in the activity of brush border enzymes, suggesting a maldigestion/malabsorption mechanism. 6
Monoclonal antibody-based immunohistochemical detection of porcine epidemic diarrhea virus antigen in formalin-fixed, paraffin-embedded intestinal tissues
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Abstract. An immunohistochemistry technique was developed for the diagnosis of porcine epidemic diarrhea virus (PEDV). The technique was tested on formalin-fixed, paraffin-embedded intestinal tissues from piglets naturally infected with PEDV. Five different monoclonal antibodies (MAbs) were tested in this study. PEDV antigen was consistently detected in the PLP (4% paraformaldehyde, 100 mM L-lysine dihydrochloride, 10 mM sodium m-periodate in phosphate-buffered saline)-fixed PEDV-infected Vero cells or formalin-fixed, paraffinembedded intestinal tissues from piglets naturally infected with PEDV. The C9-2-2 MAb gave the strongest reactivity and least background staining, detecting 10 of 10 infected pigs. The positive reaction was cytoplasmic. Positive enterocytes were distributed over the tip and along the sides of atrophied or fused villi in the jejunum and ileum. Positive-staining cells were not detected in the crypts. No staining was observed in cecum and colon. No positive cells were observed when the C9-2-2 MAb was reacted with the tissue sections from noninfected piglets or from transmissible gastroenteritus virus (TGEV)-and rotavirus-infected piglets. The selected anti-PEDV MAbs tested on formalin-fixed, paraffin-embedded tissue sections are useful for diagnosis when virus isolation is not available. This method would be of particular value in countries where both PEDV and TGEV are epizootic and would aid in differentiating between PEDV and TGEV infection.
Porcine epidemic diarrhea (PED), caused by PED virus (PEDV) is an infectious and highly contagious viral disease of pigs. PEDV is a member of the family Coronaviridae. PEDV is related to transmissible gastroenteritis virus (TGEV) and bears similarities in its structure as well as in the clinical disease and lesions induced. Preweaned piglets are the most susceptible to PEDV, and mortality rates in this age group often approach 95%. 1, 6 PED was first reported independently in Belgium and the United Kingdom in 1978. 14, 18 Since then, several outbreaks of the disease have been reported in many swine-raising countries, most notably in Europe and Korea. 3, 12, 13 From Similar to TGEV, PEDV replicates in the enterocytes covering the small intestine villi; 4,5 however, the 2 viruses are clearly distinct entities. Strikingly, PEDV is unable to grow in porcine cell cultures permissive to the growth of TGEV. 11 PEDV is more closely related to the human respiratory coronavirus HCV 229E than to TGEV on the basis of amino acid sequence of membrane protein. 6 Routine diagnostic methods to confirm PEDV infection are virus isolation or direct fluorescent antibody (FA) test. Isolation of PEDV in cell culture is difficult. 14 Sensitivity of FA tests has been limited in some cases where the clinical history and lesions suggest infection. 2 PEDV antigen has been detected by polyclonal-antibody-based immunohistochemical procedures in intestinal villus enterocytes. 17 However, no one has reported detection of PEDV antigen by monoclonal antibody (MAb)-based immunohistochemistry. The advantages of MAb-based detection of viral pro-
